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摘     要 
蓝藻的铁氧还蛋白（Ferredoxin，Fd）是一个以[2Fe-2S]为辅基的小分子可
溶性蛋白，分布于类囊体膜外。在光反应过程中，Fd 作为光反应终端的电子传





本研究以聚球藻 PCC7942 作为受体，构建了同源双臂整合载体 pUC-HATHF
和 pUCFS。利用内源平台双交换原理，将质粒 pUC-HATHF 上携带的集胞藻 PCC6803 
petF 外源表达盒序列和抗性筛选标记潮霉素 B 磷酸转移酶基因（hygromycin B  




cmpABCD +1508－+1509 区(cmpB 基因的起始编码框为＋1)位点上。并在此基础上
以质粒 pUCFS 介导聚球藻 PCC7942 fedI 的插入失活，获得了具有潮霉素 B和链
霉素双重抗性的突变藻株 PF1。以此初步建立了聚球藻 PCC7942 fedI 功能性基
因突变研究平台。 
利用聚球藻 PCC7942 fedI 功能性基因突变平台系统，进一步对集胞藻
PCC6803 petF 进行突变，获得了突变藻 PFN66和 PF－HoxE。并在 PFN66和 PF－HoxE
生理特性研究基础上分析了基因突变对基因功能造成的影响。结果表明，与野生
藻相比，PFN66 具有耐酸性条件下生长的特性，而 PF－HoxE 在起始 pH 5∼pH 11
的 BG－11 培养基中生长明显缓慢，藻体容易黄化死亡。野生藻、PF1、PFN66 和
PF－HoxE 光照放氢活性比较实验，暗示了 Fd 突变体电子传递功能上的改变将可
能导致藻体的光照放氢特性提高。 


















The [2Fe-2S] Ferredoxin (Fd) in cyanobacteria is a kind of  
acidic-soluble iron sulphur protein which distributed over the surface 
of thylakoid membrane. As the electron carrier protein of photosystem, 
Fd involved directly in the electron transport of metabolism of CO2 
fixation, nitrate reduction, sulfate reduction, glutamate synthesis and 
photophosphorylation. The research of photobiological hydrogen 
production in green algae discovered that Fd is responsible for the 
electron transport between photosystem and hydrogenase system. Limit work 
also suggest that Fd is a key target protein in the hydrogen metabolim 
in cyanobacteria. 
In this study, the homologous integration plasmid vector pUC-HATHF 
and pUCFSF were constructed using Synechococcus sp.PCC 7942 as host cell. 
The cmpABCD genes, which encoded an ABC-type HCO3
-
 transporter involved 
in cyanobacterial CO2 concentrating mechanism (CCM)，were cloned into 
plasmid pUC19 to generate plasmid pUC-HAT. By inserting hygromycin B pho  
transferase (hpt) cassette and a Synechocysis sp.PCC6803 petF cassette 
into the coding region of cmpABCD ＋1508－＋1509 into pUC-HAT, the 
homologous integration plasmid vector pUC-HATHF was constructed. Mutant 
strain PF was screened after pUC-HATHF was transformed into Synechococcus 
sp. PCC 7942. 
 To construct the mutant PF1, a homologous integration plasmid pUCFS 
which contain a strepmycin resistance gene inserting in the homologous 
fragment Synechococcus sp.PCC 7942 fedI was constructed and used to 
transform mutant PF. The method of site-directed mutation on Synechocysis 
sp.PCC6803 petF was applyed to constructe the mutant PFN66.And the 
homologous integration plasmid vector pUC-HATHF-HoxE was applyed to 
constructe the mutant PF－HoxE . By the comparative research between the 













differences were observed in both growth and hydrogen production. The 
growth rate of the mutant strains PF1 and PFN66 were greater than that of 
wild  strain in PH5 BG-11 culture medium and smaller in PH7∼pH 11 BG-11. 
However the mutant strain PF－HoxE show quite unadapted in BG-11 culture 
medium. The results suggested that the remodeling in Synechococcus.sp. 
PCC7942 petF gene had considerable effect on the protein activity, and 
it is possible to improve the biophotohydrogen production activity in 
Synechococcus.sp. PCC7942 by petF gene remodelation .  
In this study, we obtained Synechococcus PCC7942 petF mutant strains. 
It offered the platform for further research on photobiological hydrogen 
production of cyanobacteria. 
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燃料。1976 年 5 月，美国研制出一种以氢气作燃料的汽车，氢第一次作为气体燃料，
被应用在汽车上。后来，日本也研制成功一种以液态氢为动力的汽车。70年代末期，





























物中氢气体积占46% 。  
（4）水电解制氢：水电解制氢是氢与氧燃烧反应生成水的逆过程。提供电能使












































F Fig.1 Process of photo-hydrogen production by photosynthetic bacteria 





用分子生物学方法通过 puf BA 基因突变改
























产氢的双重特性，采用光暗交替的方法促进了 Rb.sphaeroides RV 菌株和非硫光合
























































图 2. 光合细菌光暗交替产氢示意图 













Degree papers are in the “Xiamen University Electronic Theses and Dissertations Database”. Full
texts are available in the following ways: 
1. If your library is a CALIS member libraries, please log on http://etd.calis.edu.cn/ and submit
requests online, or consult the interlibrary loan department in your library. 
2. For users of non-CALIS member libraries, please mail to etd@xmu.edu.cn for delivery details.
厦
门
大
学
博
硕
士
论
文
摘
要
库
